 (Heart 1997;78:68-73) 
The aim of our study was therefore to determine whether aortic valve area planimetry using multiplane TOE was reliable in adults suffering from aortic stenosis.
Methods

STUDY POPULATION
Forty nine consecutive adult patients referred to our institution for haemodynamic evaluation of calcific aortic stenosis were enrolled in a prospective study. Average 22 patients, the left ventricular outflow tract diameter was measured when a perfect view of the outflow tract was obtained, that is, with an imaging plane rotation from 900 to 1400. Aortic valve area was then recalculated using the continuity equation with this diameter. No incidents occurred during the procedure.
Images were recorded on VHS videotapes and dynamic numerical images were stored on optical discs with a minimum of two cineloops for each patient. Cineloops were recorded when an optimal image of aortic valve opening, that is, the miniimum orifice area, was obtained. Images were reviewed at least three months after the initial examination by a blinded experienced echocardiographer, who was unaware of any information or results concerning the patients. The average of a minimum of five measurements per patient were used for correlations.
CATHETERISATION
Right and left heart catheterisation was performed in all patients. Simultaneous left ventricle to aorta maximum and mean gradients were obtained in all but two cases, either by crossing the aortic valve through the retrograde femoral approach with a double lumen 8F Cordis catheter, or in a few cases by transseptal catheterisation, using two fluid filled catheters, one placed in the left ventricle and the other in the aorta. Gradients were always measured at the beginning of catheterisation, before any contrast medium injection. Cardiac output was determined by thermodilution, averaging five measurements. Aortic valve area was determined by the Gorlin formula.9 All pressure tracings and valve areas were processed with an IBM AT 386 computer connected to a Quinton-Q-Cath (Quinton Instrument Co, Seattle, USA). All calculations were subsequently controlled, especially ejection time measurement, and all haemodynamic aortic valve areas were recalculated with verified values.
ANALYSIS OF RESULTS
The results obtained at blinded analysis of TOE images were compared to the haemodynamic aortic valve area and to the continuity equation. Aortic valve area detemined by the continuity equation was also recalculated with the left ventricular outflow tract diameter measured at TOE (CE TOE) in 22 patients and the results were compared to transoesophageal aortic planimetry, haemodynamic data, and the usual continuity equation data.
To determine intraobserver variability, 12 TOE were randomly selected and reanalysed at least three months later by the same echocardiographer. To determine interobserver variability, 11 patients were randomly selected and their TOE were independently analysed by two blinded observers.
STATISTICAL ANALYSIS
The agreement between the three methods of aortic valve area measurement was evaluated by the Bland and Altman method'6: the difference between two methods was plotted against sponds to the 075 cm2 adopted as a criterion 5W -0.0---of severity using continuity equation. - Table 2 Planimetry of aortic valve area using multiplane transoesophageal echocardiography In fact, these poor results are not really surprising. On the one hand, the continuity equation and the Gorlin formula determine effective areas whereas planimetry measures anatomical area, which is expected to be greater than effective area. On the other hand, even if imaging quality is excellent with 5 MHz TOE transducers, the problems that were common with transthoracic planimetry of calcific stenosed mitral valves are also encountered with aortic stenosis. Where there are heavy calcifications, obtaining a reliable drawing of aortic valve opening presents a challenge. In some cases, it was even impossible, and the feasibility of the method did not exceed 92% (48/52), v 98% (51/52) for the continuity equation. Furthermore, the aortic valve is neither a planar nor a fixed orifice. As it is not planar, even if the best view for aortic valve visualisation is thoroughly searched, one cusp may be cut on a non-horizontal plane, what is a source of error in valve area planimetry. On the other hand, whatever the method used, orifice area calculation is based on the concept of a fixed orifice valve. In fact, it is now well established that effective aortic valve area varies during ejection in aortic stenosis,30 especially with regard to the transvalvar flow.3" During TOE examination, cardiac frequency usually increases, which may be a cause of increased transaortic flow and subsequently of increased aortic valve area.
------------------------------------------------------
Thus, if TOE is not effective for aortic valve area planimetry, is it useful for accurate mea-surement of left ventricular outflow tract diameter, in order to optimise continuity equation results? In our experience, as in that of Hapaz et al,"2 the left ventricular outflow tract diameters measured by transthoracic and transoesophageal approaches correlated well, with an identical diameter or not more than a 2 mm difference between the two results in all 22 patients. Consequently, the results of continuity equation obtained with both diameters showed good agreement.
CONCLUSIONS
Despite previously reported satisfactory results, our study suggests that aortic valve area planimetry using multiplane TOE Is a difficult, unreliable, and poorly reproducible method in the assessment of aortlc stenosis. This sefmlinvasive technique shows no superiority over the continuity equation, which remains the most effective non-invasive method for aortic valve area estimation.
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